This study was conducted to investigate the effect of upper extremity fat ratio on triathletes' the race time. 43 volunteer athletes who participated in the 9 th World University Triathlon Championship ((17 women -26 men), age 22.30 ± 2.42 years, height 172.76 ± 16.08 cm, body weight 64.79 ± 9.93 kg)) participated in the study. Segmental analysis was performed by Tanita BC 418 Body Composition Analyzer before the race, on an empty stomach and with shorts and T-shirt. At 40 ° C air temperature, athletes firstly swam for 1.5 km, which was followed by cycling on 40 km track and finally 10 kilometers track run. SPSS 16.0 statistical software was utilized for data calculation and evaluation. According to the normality test results; Pearson correlation analysis was used to explain the relationship between the measurements and linear regression analysis was utilized to determine the effect of fat ratio on race time. This study in which the effect of upper extremity fat ratio on race time was examined, revealed that upper extremity segmental analysis has no significant effect on swimming time in triathlon (p >0.05). In addition; upper extremity fat mass has no significant effect on jogging, cycling and total race time either (p>0.05). Fat percentage is determined to have a significant relationship in positive manner with jogging (r = 0.382), cycling (r = 0.370), and total race time (r = 0.387) at p <0.05 level. Upper extremity lean mass and muscle mass are found to have a significant relationship in negative manner respectively with jogging (r = -0.475, r = -0.472), cycling (r = -0.738, r = -0.735) and total race time (r = -0.664, r = -0.661) at p <0.001 level. As a result, it was observed that the upper extremity fat mass is not associated with jogging, cycling, swimming and total race time, on the other hand upper extremity muscle and lean mass are found to be more effective on race time as compared to fat percentage. As the upper extremity, lean mass and muscle mass increases, total race time of athletes shortens and accordingly their performance are likely to be affected in a positive manner.
INTRODUCTION
It is stated that the ideal body composition and anthropometric characteristics required to participate in competitive sports vary as a function of the sports or the competition (7, 9, 15, 28, 31) . Thus, it is also reported that the athletes should have suitable anthropometric and physiological characteristics in order to improve their performances (19) . It is observed that the effects of anthropometric characteristics on exercise performance of the athletes in endurance sports, such as triathlon, have been investigated in previous studies conducted on long-distance and marathon runners (1) . It is reported that the body fat ratio is related to the performance in female marathon runners (11) , male ultra-marathon runners (14) , and female swimmers (27, 30) . Knechtle et al. (19) reported that the lower fat ratio, length of body segments, and high levels of lean body mass are related to advanced athletic performance in cycling and triathlon. In another research, Siders et al. (27) reported that higher levels of athletic performance are associated with both low body fat ratio and higher levels of lean body mass. In addition, there are many other studies, where the effects of upper arm circumference (1, 16, 20, 22, 29) , length of upper extremity (8, 16) , and skinfold thickness (triceps skinfold thickness) (16, 18, 19) on performance were analyzed in endurance sports, such as running, swimming and triathlon. When the previous studies were reviewed, no specific studies were found on the effect of fat and lean masses of the upper extremity on performance and race time of the triathletes. Thus, this study was conducted to investigate the relationship between the upper extremity fat ratio and triathletes' race time.
MATERIALS & METHODS
Total of 43 volunteer athletes (17 women -26 men), who were able to complete the race, have participated in this study. The measurements were made in the 9 th World University Triathlon Championship in Erdek, Balıkesir. The age, height and body weight averages of the triathletes are respectively 22.30 ± 2.42 years, 172.76 ± 16.08 cm, and 64.79 ± 9.93 kg. Upper extremity segmental analysis was performed by Tanita BC 418 Body Composition Analyzer before the race, on an empty stomach and with shorts and t-shirts on. The athletes completed the standard triathlon distances at 40°C by swimming 1.5 km (water temperature: 23°C), cycling 40 km running 10 km.
Statistical Analysis
SPSS 16.0 statistical software was utilized for data calculation and evaluation. According to the normality test results; Pearson correlation analysis was used to explain the relationship between the measurements. Linear regression analysis was utilized to determine the effects of upper extremity fat and lean mass, fat ratio, and muscle mass on swimming, cycling, running and total race time. significant level was taken as 0.05.
RESULTS
When Table 1 is analyzed, a negative and statistically significant relationship between the running time and upper extremity muscle and lean masses, and a positive and statistically significant relationship between the running time and the fat ratio were observed according to the regression analysis results.
When Table 2 is analyzed, it is observed that the effects of the fat and lean masses of upper extremity on swimming time was not statistically significant.
When Table 3 is analyzed, it is observed that the fat mass of upper extremity did not affect the cycling performance in terms of cycling time (p>0.05). While lean mass (r=-0,738) and muscle mass (r=-0,735) showed a negatively significant (p<0.01) relationship, fat ratio (r=0,370) showed a positively significant relationship (p<0.05).
When Table 4 is analyzed, it is observed according to the regression analysis results that the results obtained for total race time are parallel with the results obtained for running and cycling times. 
DISCUSSION
In this study, which was conducted to investigate the relationship between the upper extremity fat masses and the race times of the triathletes, who competed in 9 th World University Triathlon Championship, it is observed that the upper extremity segmental analysis results did not affect the swimming time in triathlon (p>0.05 Table  2 ). It is also observed that the upper extremity fat mass did not have any effects on running, cycling and total race times (p>0.05 Table 1 , 3 and 4). It is also observed that upper extremity fat mass did not have any effect on running, cycling and total race times (p>0.05; Table 1 
, 3 and 4).
According to the results obtained from various studies conducted on runners, it is known that the body fat affects performance. Excessive amount of subcutaneous tissue increases body mass, requires more muscular effort and therefore, the energy consumption increases (21, 24) . The increase in fat mass, which is of no use in cyclists, creates a triple effect on performance decrease by increasing acceleration energy cost, rolling resistance, and the protruding surface area (9) . In addition, there are various studies that show the negative relationship between physical performance and body fat (2, 21, 24, 25, 26) . The study conducted by Hetland et al. (12) reported that the performance results of treadmill test of the marathon runners showed negative correlation with local and total body fat.
It is observed in this study that the upper extremity fat mass did not have a significant effect on running, swimming, cycling and total race times. However, it is found at the end of the evaluations made with respect to fat ratio that the fat ratio shoved positive correlation with running, cycling and total race time. In other words, it can be concluded that an increase in upper extremity fat ratio causes extension of running, cycling and total race times and thus, performance decrease. While the results obtained on the upper extremity fat ratio are similar to other results in literature, the results obtained on fat mass are found to be incompatible with other results in literature.
It is found at the end of these studies that triathletes do not have any ideal or specific anthropometric profiles in terms of their performances (23) and that the exercise parameters are more important than anthropometric measurements to estimate performance (3, 4, 6) . Similarly, Hetland et al. (12) reported that various factors make significant contributions to body composition in different areas. It is also stated that the amount of exercise is a strong determinant of body compositions of legs and arms, however, the contribution of androgenic activity to abdominal fat ratio is very significant. In addition Knechtle et al. (18) stated that the race time is very important in correlation of skinfold thicknesses and race performance. In other words, as the race time extends, the extent to which the fat mass affects performance increases. However, in this study, the exercise profiles and durations of triathletes have not been determined and the athletes competed in Olympic distances. The studies in literature are generally conducted with fewer participants and ironman triathletes in longer distances (3.8 km swimming, 180 km cycling and 42 km running). For these reasons, it can be concluded that results obtained from this study are not similar to the literature in terms of fat mass.
It is reported in various studies that physical performance shows a positive relationship with skeletal muscle mass and lean body mass (5, 13 ,21 ,24 ,26) . In another study, which was conducted on athletes that competed in a 338 km of race with five different stages that require excessive endurance, a positive relationship was observed between narrower upper arm circumference and performance. the same study also revealed that the lower levels of upper body muscle mass might be advantageous in terms of better performance times (17) . When other studies in literature are reviewed, it is observed that the results obtained in terms of lean mass and muscle mass and their effects on performance were contradictory. In this study, a negatively significant relationship was observed between upper extremity lean mass and muscle masses and the running, cycling and total race times. ın other words, it can be concluded that the race time decreases as the lean mass and muscle mass increase and this leads to an increase in performance. While the results for muscle mass and lean mass show similarities when compared to previous studies, it is observed that these results do not correspond to some other studies. The conflicting results of this study and some of the previous studies regarding upper extremity lean and muscle masses might result from the differences in race distances.
Consequently, it is observed in this study, which was conducted to investigate the relationship between upper extremity fat masses and race times of triathletes, that the upper extremity segmental analysis results did not affect swimming time, the upper extremity fat mass did not affect the running, cycling and total race times, but the upper extremity lean mass and muscle masses had a negatively significant relationship with running, cycling and total race times.
